The impact of ovarian stimulation on the expression of candidate reprogramming genes in mouse preimplantation embryos.
Ovarian stimulation with gonadotrophins is an integral part of assisted reproductive technologies in human subfertility/infertility treatment. Recent findings have associated ovarian stimulation with the increased incidence of imprinting disorders in humans as well as defects in genome-wide methylation reprogramming and, in particular, imprinting in mice. Here, we present the first study that determined the impact of ovarian stimulation on the expression of developmentally important reprogramming genes (Apex1, Lig1, Lig3, Mbd2, Mbd3, Mbd4, and Polb) in single early mouse morula embryos (16-cell stage). Using absolute quantification of mRNA by quantitative real-time PCR, we observed an association of ovarian stimulation with a downregulation of mRNAs encoding the base excision repair proteins APEX1 and POLB as well as the 5-methyl-CpG-binding domain protein MBD3 in individual morula embryos. Whole mount immunofluorescence staining of early and late morula embryos with an antibody against APEX1 revealed individual embryos with lower protein expression levels after ovarian stimulation and a correlation of mRNA expression with protein abundance. Our data argue for a negative impact of ovarian stimulation during female gametogenesis and/or early embryo development affecting the expression of candidate reprogramming factors.